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TRICYCLIC IMIDAZOLPYRIDINES AND INTERMEDIATES FOR THE SYNTHESIS THEROF 

Technical field 

The invention relates to a process for the preparation of tricyclic imidazopyridines, to valuable inter- 
mediates used in said process, to new tricyclic imidazopyridines produced with that process and their 
use in the pharmaceutical industry as active compounds for preparing medicaments. 

Prior Art 



U.S. Patent 4,468,400 describes tricyclic imidazo[1,2-a]pyridines having different ring systems fused 
to the imidazopyridine skeleton, which compounds are said to be suitable for treating peptide ulcer 
disorders. The International Patent Applications WO98/42707, W098/54188, WO00/17200, 
WO00/26217, WO 00/6321 1, WO 01/72756, WO 01/72754, WO 01/72755, WO 01/72757, WO 
02/34749, WO 03/014120, WO 03/016310, WO 03/014123, WO 03/068774 and WO 03/091253 dis- 
close tricyclic imidazopyridine derivatives having a very specific substitution pattern, which compounds 
are likewise said to be suitable for treating gastrointestinal disorders. 

Description of the Invention 

It has now been found that the compounds disclosed for example in WO 03/014123 with X = NH, 
which were not described by way of example in said patent application, can be prepared with a broad 
variety of substituents by way of a general reaction sequence starting from novel intermediates. . . v 

The invention thus relates in a first aspect to compounds of the formula 1 , 




Arom 



where 

R1 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl, 3-7C-cycloalkyl-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, 1- 

4C-alkoxycarbonyl, 2-4C-alkenyl, fluoro-1-4C-alkyl orhydroxy-1-4C-alkyl, 
R2 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl, 3-7CKydoalkyl-1-4C-alkyl, 1-4Cnalkoxycarbonyl l hy- 

droxy-1-4C-alkyl, halogen, 2-4C-alkenyl, 2-4C-alkynyl, ftuoro-1^C-alky! or cyanomethyl, 
R3 is halogen, hydroxy-1-4C-alkyl, 1 -4C-alkoxy- 1 -4C-alky1, 1 -40alkoxy-1 -4C-alkoxy-1 -4C-alkyl, 1- 

4C-alkoxycarbonyl, fluoro-1-4C-alkoxy-1-4C-alkyl or the radical -CO-NR31R32, 

where 
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R31 is hydrogen, 1-7C-alkyl, hydroxy- 1 -4C-alkyl, 3-7C-Qyctoalkyi, 1 -4C-aikoxy-1 -4C-alkyl and 
R32 is hydrogen, 1-7C-aIkyi, hydroxy- 1-4C-alky I, 3-7C-cydoaIkyl or 1 -4C-aikoxy-1 -4C-a1kyf , 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached fonm a pyr- 
rolidine, piperidino or morpholino radical 
Arom is a R4-, R5-, R6- and R7-substituted mono- or bicydic aromatic radical selected from the group 
consisting of phenyl, naphthyl, pyrrolyl, pyrazolyl, imidazolyl, 1,2,3-triazolyl, indolyl, benzimida- 
zolyi, furanyl (furyl), benzofunany! (benzofuryl), thiophenyl (thienyl), benzothiophenyl (ben- 
zothienyl), thiazolyl, isoxazolyl, pyridinyl, pyrimidinyl, quinolinyl and isoquinolinyl, 
where 

R4 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-a!koxy, 2-4C-alkenyloxy, carboxyl, 1-4C- 
aikoxycarbonyl, carboxy-1 -4C-alkyl, halogen, hydroxyl, aryl, aryl-1-4C-alkyl, aryloxy, aryl-1- 
4C-alkoxy, trifluoromethyl, nitro, amino, mono- or di-1-4C-alkylamino or sulfonyl, 

R5 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl or hy- 
droxyl, 

R6 is hydrogen, 1-4C-afkyl or halogen and 
R7 is hydrogen, 1-4C-alkyl or halogen, 
where 

aryl is phenyl or substituted phenyl having one, two or three identical or different substituents 
from the group consisting of 1-4C-alkyl, 1-4C-alkoxy, carboxyl, halogen, trifluoromethyl, nitro, 
trifluoromethoxy, hydroxyl and cyano, 
and their salts. 

1-4C-Alkyl denotes straight-chain or branched alkyl radicals having 1 to 4 carbon atoms. Examples 
which may be mentioned are the butyl, isobutyl, sec-butyl, tert-butyl, propyl, isopropyl, ethyl and me- 
thyl radicals. 

3-7C-Cydoalkyl denotes cyclopropyl, cydobutyl, cydopentyl, cydohexyl and cydoheptyl, among 
which cydopropyl, cydobutyl and cydopentyl are preferred. 

3-7C-Cydoalkyl-1-4C-alky1 denotes one of the abovementioned 1-4C-aikyl radicals which is substi- 
tuted by one of the abovementioned 3-7C-cydoalkyl radicals. Examples which may be mentioned are 
the cyclopropyfmethyl, the cydohexylmethyl and the cydohexylethyl radicals. 

1-4C-Alkoxy denotes radicals which, in addition to the oxygen atom, contain a straight-chain or bran- 
ched alkyl radical having 1 to 4 carbon atoms. Examples which may be mentioned are the butoxy, 
isobutoxy, sec-butoxy, tert-butoxy, propoxy, isopropoxy and preferably the ethoxy and methoxy radi- 
cals. 
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1 -4C-AIkoxy-1 -4C-alkyl denotes one of the abovementioned 1-4C-alkyl radicals which is substituted by 
one of the abovementioned 1-4C-alkoxy radicals. Examples which may be mentioned are the meth- 
oxymethyl, the methoxyethyl and the butoxyethyi radicals. 

1- 4C-AIkoxycarbonyl (-CO-1-4C-alkoxy) denotes a carbonyl group to which is attached one of the 
abovementioned 1-4C-alkoxy radicals. Examples which may be mentioned are the methoxycarbonyl 
(CH 3 0-C(OH and the ethoxycarbonyl (CH 3 CH 2 0-C(0>-) radicals. 

2- 4C-Alkenyl denotes straight-chain or branched alkenyl radicals having 2 to 4 carbon atoms. Exam- 
ples which may be mentioned are the 2-butenyl, 3-butenyi, 1-propenyl and the 2-propenyl (allyl) radi- 
cals. 

2-4C-Alkyny1 denotes straight-chain or branched alkynyl radicals having 2 to 4 carbon atoms. Exam- 
ples which may be mentioned are the 2-butynyt, the 3-butynyt, the 2-propynyl (propargyl) and, pref- 
erably, the 1-ethynyl, 1-propynyl and 1-butynyl radicals. 

Fluoro-1-4C-alkyl denotes one of the abovementioned I^Oalkyl radicals which is substituted by one 
or more fluorine atoms. An example which may be mentioned is the trifluoromethyl radical. 

Hydroxy-1-4C-alkyl denotes abovementioned 1-4C-alkyl radicals which are substituted by a hydroxyl 
group. Examples which may be mentioned are the hydroxymethyl, the 2-hydroxyethyl and the 3- 
hydroxypropyl radicals. 

For the purpose of the invention, halogen is bromine, chlorine and fluorine. 

1- 4C-Alkoxy-1-4C-alkoxy denotes one of the abovementioned 1-4C-alkoxy radicals which is substi- 
tuted by a further 1^C-aIkoxy radical. Examples which may be mentioned are the radicals 

2- (methoxy)ethoxy (CH3-O-CH2-CH2-O-) and 2-(ethoxy)ethoxy (CH3-CH2-O-CH2-CH2 -O-). 

1-4C-Alkoxy-1-4C-alkoxy-1-4C-alkyl denotes one of the abovementioned 1-4C-alkoxy-1-4C-alkyl radi- 
cals which is substituted by one of the abovementioned 1-4C-alkoxy radicals. An example which may 
be mentioned is the radical 2-(methoxy)ethoxymethyl (CH3-O-CH2-CH2-O-CH2-). 

Fluoro-1-4C-alkoxy-1-4C-alkyl denotes one of the abovementioned 1-4C-aikyl radicals which is substi- 
tuted by a fluoro-1-4C-alkoxy radical. Here, fluoro-1-4C-alkoxy denotes one of the abovementioned 1- 
4C-alkoxy radicals which is fully or predominantly substituted by fluorine. Examples of fully or pre- 
dominantly fluorine-substituted 1-4C-alkoxy which may be mentioned are the 1,1 f 1,3,3,3-hexafluoro-2- 
propoxy, the 2-trifluoromethyl-2-propoxy, the 1,1,14rifluoro-2-propoxy, the perfluoro-tert-butoxy, the 
2,2,3,3,4,4,4-heptafluoro-l-butoxy, the 4,4,44rifluoro-1-butoxy, the 2,2,3,3,3-pentafluoropropoxy, the 
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perfluoroethoxy, the 1 ,2,2-trifluoroethoxy. in particular the 1,1,2,2-tetrafluoroethoxy, the 
2,2,2-trifluoroethoxy, the trifluoromethoxy and preferably the difluoromethoxy radicals. 

1- 7C-Alkyl denotes straight-chain or branched aikyl radicals having 1 to 7 carbon atoms. Examples 
which may be mentioned are the heptyl, isoheptyl-(5-methyIhexyl), hexyl. isohexyl-{4-methylpentyl), 
neohexyl-(3,3-dimethylbutyl), pentyl. isopentvl-(3-methylbutyl), neopentyK2,2-dimethylpropyl). butyl, 
isobutyi, sec-butyl, tert-butyl, propyl, isopropyl, ethyl and methyl radicals. 

Carboxy-1-4C-alkyl denotes, for example, the carboxymethyl (-CH 2 COOH) or the carboxyethyl 
(-CH 2 CH 2 COOH) radical. 

Di-1-4C-alkylamino denotes an amino radical which is substituted by two identical or different of the 
abovementioned -MC-alkyl radicals. Examples which may be mentioned are the dimethylamino, the 
diethylamino and the diisopropylamino radicals. 

2- 4C-Alkenyloxy denotes a radical which, in addition to the oxygen atom, contains a 2-4C-alkenyl ra- 
dical. An example which may be mentioned is the allyloxy radical. 

AryM^tC-alkyl denotes an aryl-substituted 1-4C-alkyl radical. An example which may be mentioned is 
the benzyl radical. 

Aryl-1-4C-alkoxy denotes an aryl-substituted 1-4C-alkoxy radical. An example which may be men- 
tioned is the benzyloxy radical. 

Mono- or di-1-4C-alkylamino radicals contain, In addition to the nitrogen atom, one or two of the abo- 
vementioned 1-4C-a!kyl radicals. Preference is given to di-1-4C-alkylamino and in particular to di- 
methyl-, diethyl- or diisopropylamino. 

Radicals Arom which may be mentioned are, for example, the following substituents: 4-acetoxyphenyl, 
4-acetamidophenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 3-benzyioxyphenyl, 
4-benzyloxyphenyl, 3-benzyloxy-4-methoxyphenyl, 4-benzyIoxy-3-methoxyphenyl, 3,5-bis- 
(trifluoromethyl)phenyl. 4-butoxyphenyl, 2-chlorophenyl, 3-chlorophenyl. 4-chlorophenyl. 2-chloro-6- 
fluorophenyl, 3-chloro-4-fluorophenyl, 2-chloro-5-nitrophenyl, 4-chloro-3-nitrophenyl, 3-(4-chloro- 
phenoxy)phenyl, 2,4-dichlorophenyl, 3,4-difluorophenyl, 2,4-dihydroxyphenyl, 2.6-dimethoxyphenyl, 
3,4-dimethoxy-5-hydroxyphenyl. 2,5-dimethylphenyl, 3-ethoxy-4-hydroxyphenyl, 2-fluorophenyl, 
4-fluorophenyl, 4-hydroxyphenyl, 2-hydroxy-5-nitrophenyl, 3-methoxy-2-nitrophenyl. 3-nitrophenyl, 
2,3,5-tfichlorophenyl. 2,4.6-trihydroxyphenyl, 2,3,4-trimethoxyphenyl, 2-hydroxy-1-naphthyl, 2- 
methoxy-1-naphthyl,4-methoxy-1-naphthyl. 1-methyl-2-pyrrolyl, 2-pyrrolyl, 3,4-dimethyl-2-pyrrolyl. 5- 
ethoxycarbonyl-2,4-dimethyl-3-pyrrolyl, 3,4-dibromo-5-methyl-2-pyrrolyl, 2,5-dimethyl-1-phenyl-3- 
pyrrolyl, 5-carboxy-3-ethyl-4-methyi-2-pyrrolyl, 3,5-dimethyl-2-pyrrolyl, 2,5-dimethyl-1-(4- 
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tiifluoromethytpheny!)^3-pyrrolyl, H2,6^ichlorcnMrifluoromethyl^ 1-(2-nitrobenzyl)-2- 
pyrrolyl, l-^-fluorophenyf^-pyrrolyl, 1K4^bffiuoromethoxyphenyl)-2-pynDlyl, 1-(4-ethoxycarbonyl)- 
2 1 5-dimethyl-3-pyrrolyl, 5-chlon>1 ,3-dimethy!-4-pyrazolyl, 5^loro-1-methyl-3-trifluoromethyl-4- 
pyrazolyl, 1 -(4-cii!orobenzyl)-5-pyrazoly1 l I^Klimethyl^^^lorophenoxyH-pyrazolyt, 1-methyl-3- 
trifluoromethy»^(3-trif!u^ 5^llyioxy-lHrnethyl^trifluoromethyi-4- 
pyrazolyi, SH^Ioro-l-phenyl-S^ritiuoromettiyl^pyrazolyl, S.S-dimethyf-l-phenyl-^midazoly!, 4-bromo- 

1- methyl-5-imidazolyl, 24)utylimidazolyi, 1^henyM.2,34riazol-4-yl, 3-indolyl, 4-indolyl, 7-indolyl, 5- 
methoxy-3-indolyl, 5-benzyloxy-3Hndolyl, 1-benzyl-3-indolyl f 2-<4-<*Iorophenyl)-^ndoIyl > 7-benzyloxy- 
3-indotyf, 6-benzyloxy-3-indolyl, 2-methy!-6-nitro-3-indolyl ( 4,5,6,7-tetrafluoro-3-indoly1, 1^(3,5- 
difluorobenzyl)-3-indolyl, lH7iethy!-2-(4-trifIuorophenoxy)-3-indolyl, l-methyl-2-benzimidazolyi, 5-nitro- 

2- furyl, 5-hydroxymethyl-2-furyl, 2^uryl, 34uryl, S^niitro^trifluoromethylphenyl^-furyl, 4- 
ethoxycarbonyl-S-methyl-2-furyl, 5-(2-trif!uoromethoxyphenyl)-2-fury1, 5-(4-inethoxy-2-nitrophenyl)-2- 
furyl, 4-bromo-2-furyl, 5-dimethylamino-2-furyl, 5-bromo-2-furyl, 5-suIfo-2-furyl, 2-benzofuryl, 2-thienyl, 

3- thienyl, 3-methy1-2-thienyl, 4-bromo-2-thienyl, 5-bromo-2-thienyl, S-nitro-2-thienyl, 5-methyl-2- 
thienyl, 5-(4-methoxyphenyl)-2-thienyl i 4-methyl-2-thienyl, 3-phenoxy-2-4hienyl, 5-carboxy-2-thienyl f 
2,5-dichloro-3-thienyl, 2-benzothienyl, 3-methyl-2-benzothienyl, 24)romo-5-chloro-3-benzothienyl, 2- 
thiazolyt. 2-amino-4-chloro-5-thiazolyl, 2,4-dlch!oro-5-thiazolyl, 2-diethylamino-6-thiazo!yl l 3-methyl-4- 
nitro-5-isoxazoIyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 6-«iethyl-2-pyridyl. 3-hydroxy-5-hydroxymethyt-2- 
methyl-4-pyridyl, 2 l 6-dichloro-4-pyridyl i S-chloro-S^rifluoromethyl^-pyridyl, 4-(4~chlorophenyl)-3- 
pyridyt, 2^!oro-5-methoxycarbonyl-6-methyl-4-phenyl-3-pyridyl i 2-chloro-3-pyridyl. 6-(3- 
trifluoromethylphenoxy)-3^yridyl, 2-(4-ch!orophenoxy)-3-pyridyl f 2 f 4-dimethoxy-5-pyrimidine, 2- 
quinolinyl, 3-quinolinyl, 4-quinolinyl, 2-chloro-3-quinolinyl. 2-chloro-6-methoxy-3-quinolinyl, 8-hydroxy- 
2-quinolinyl and 4-isoquinolinyL - : 

One aspect (aspect a) of the invention relates to compounds of the formula 1, in which 

R3 is halogen, hydroxy-1-4C-alkyl, 1-4C-aikoxy-1-4C-alkyl. 1-4C-alkoxy-1-4C-alkoxy-1-4C-alkyl f 1- 

4C-alkoxycarbonyl, fluoro-1-4C-alkoxy-1-4C-alkyl or the radical -CO-NR31R32, 

where 

R31 is hydrogen, 1-7C-alkyl. hydroxy-1-4C-alkyl or 1 -4C-alkoxy-1 -4C-alky1 and 
R32 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alky! or 1^C-alkoxy-1-4C-alkyl. 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached form a pyr- 
rolidino, piperidino or morpholino radical 
and R1 , R2 and Arom have the meanings as indicated in the outset. 

Another aspect (aspect b) of the invention relates to compounds of the formula 1 , in which 
R3 is the radical -CO-NR31 R32, 
R31 is 3-7C-cycloalkyl and 

R32 is hydrogen, 1-7C-alkyl, hydroxy-1^C-alkyl. 3-7C-cycloalkyl or 1-4C-alkoxy-1-4C-a!kyl, 
and R1, R2 and Arom have the meanings as indicated in the outset 



WO 2005/077949 



PCT/EP2005/050667 



6 

The invention further relates to compounds of the formula 1 , in which 

R1 is hydrogen, 1-4C-aIkyl, 3-7C-cycloalky1, 3-7C-cydoaikyM -4C-aIkyl, 1-4C-alkoxy-1-4C-aIkyi t 1- 

40alkoxycarbonyl, 2-4C-alkenyl, fluoro-1 -4<>alkyl or hydroxy-1-4C-alkyl, 
R2 is hydrogen, 1-4C-alkyl, 3-7C-cycloalky1, 3-7C-cycloalkyl-1 -4C-alkyl, 1-4C-alkoxycarbonyl, hy- 

droxy-1-4C-alkyl, halogen, 2-4C-alkenyl, 2-4C-alkynyl, fluoro-1 -4C-alkyl or cyanomethyl, 
R3 is halogen, hydroxy-I^C-aikyl, 1^alkoxy-1-4C-alkyl, 1-4C^lkoxy-1^C-alkoxy-1^K>aikyl, 1- 

4C-alkoxycarbonyl, fluoro-1 -4C~alkoxy-1 -4C-aIkyl or the radical -CO-NR31R32, 

where 

R31 is hydrogen, 1-7C-alky1, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl and 
R32 is hydrogen, 1-7C-alkyl, hydroxy- 1-4C-alkyl or 1 -4C-alkoxy-1 -4C-alkyl. 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached form a pyr- 
rolidine, piperidino or morpholino radical 
Arom is a R4-, R5-, R6- and R7-substituted mono- or tricyclic aromatic radical selected from the group 
consisting of phenyl, naphthyl, pyrrolyl, pyrazolyl, imidazolyl, 1,2,3-triazolyl, indolyl, benzimida- 
zolyl, furanyl (furyl), benzofuranyl (benzofuryl), thiophenyl (thienyl), benzothiophenyl (ben- 
zothienyl), thiazolyl, isoxazolyl, pyridinyl, pyrimidinyl, quinolinyl and isoquinolinyl, 
where 

R4 is hydrogen, 1-4C-alkyl. hydroxy-1-4C-alkyl, 1^C-alkoxy, 2-4C-alkenyloxy, carboxyl, 1-4C- 
alkoxycarbonyl, carboxy-I^Oalkyl, halogen, hydroxyl, aryl, aryl-1-4C-alkyl. aryloxy, aryl-1- 
4C-alkoxy, trifluoromethyl, nitro, amino, mono- ordi-1-4C-alkylamino or sutfonyl, 

R5 is hydrogen, 1 -4C-alkyl, 1 -4C-alkoxy, 1 ^C-alkoxycarbonyl, halogen, trifluoromethyl or hy- . t , , 
droxyl, 

R6 is hydrogen, 1-4C-aIkyl or halogen and 
R7 is hydrogen, 1-4C-alkyl or halogen, 
where 

aryl is phenyl or substituted phenyl having one, two or three identical or different substituents 
from the group consisting of 1-4C-alkyl, 1-4C-a!koxy, carboxyl, halogen, trifluoromethyl, nitro, 
trifluoromethoxy, hydroxyl and cyano, 
and their salts. 

Compounds which are to be mentioned are those compounds of the formula 1 , 
where 

R1 is 1 -4C-alkyl or 3-7C-cycloalkyl 

R2 is hydrogen, 1-4C-alkyl. halogen or fluoro-1 -4C-alkyl 

R3 is halogen, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1^C-alkyl, 1-4C^alkoxy-1-4C-alkoxy-1-4C-alkyl, 1- 
4C-aIkoxycarbonyl, or the radical -CO-NR31R32, 
where 

R31 is hydrogen, 1-7C-alkyl. hydroxy-1-4C-alkyl, 3-7C-cycloalkyl or 1-4C-alkoxy-1-4C-alkyl and 
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R32 is hydrogen, 1-7C~aIkyl, hydroxy-I^C-alkyl, 3-7C-cyc!oalkyl or 1-4C^U<oxy-1^K>alkyl, 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached form a pyr- 
rolidino, piperidino or morpholino radical 
Arom is a R4-, R5-, R6- and R7-substituted phenyl, 
where 

R4 is hydrogen or 1-4C-alkyl, 
R5 is hydrogen or 1-4C-alkyl, 
R6 is hydrogen or 1-4C-alkyl and 
R7 is hydrogen, 
and their salts. 

Compounds which are also to be mentioned are those compounds of the formula 1 , 
where 

R1 is 1 -4C-alkyl or 3-7C-cycloalkyI 

R2 is hydrogen, 1 -4C-alkyl, halogen or fluoro-1 -4C-alkyl 

R3 is halogen, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyI, 1-4C-alkoxy-1-4C-aIkoxy-1-4C-aIkyl, 1- 
4C-alkoxycarbonyl, or the radical -CO-NR31R32, 
where 

R31 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl or 1-4C-aIkoxy-1-4C-alkyl and 
R32 is hydrogen, 1-7C-alkyl, hydroxy- 1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl, 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached forrn, a pyr- 
rolidine, piperidino or morpholino radical 
Arom is a R4-, R5-, R6- and R7-substituted phenyl, 
where 

R4 is hydrogen or 1-4C-alkyl, 
R5 is hydrogen or 1-4C-alkyl, 
R6 is hydrogen or 1-4C-aIkyl and 
R7 is hydrogen, 
and their salts. 

Compounds which are to be particularly mentioned are those of the formula 1 , 
where 

R1 is -MC-alkyl, 
R2 is1-4C-alkyl, 

R3 is halogen, hydroxy-1-4C-alkyl, 1 -4C-alkoxycarbonyl, or the radical -CO-NR31 R32, 
where 

R31 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-aIkyi. 3-70cyctoalkyl or 1 -4C-alkoxy-1 -4C-alkyl and 
R32 is hydrogen, 1-7C-alkyl. hydroxy-1-4C-alkyl. 3-7C-cycloalkyl or 1-40alkoxy-1-4C-alkyl, 
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or where 

R31 and R32 together and including the nitrogen atom to which they are attached form a pyr- 
rolidine, piperidino or morpholino radical 

Arom is phenyl, 

and their salts. 

Compounds which are also to be particularly mentioned are those of the formula 1, 
where 

Rl is1-4C-alkyl, 
R2 is1-4C-alkyl, 

R3 is halogen, hydroxy-1-4C-alkyl, 1-4C-alkoxycarbonyl, or the radical -CO-NR31 R32, 
where 

R31 is hydrogen, 1-7C-alkyl. hydroxy-1-4C-alkyl or 1 -4C-alkoxy-1 -4C-alky1 and 
R32 is hydrogen, 1-7C-alkyi. hydroxy-1-4C-alkyl or 1 -4C-alkoxy-1 -4C-alkyl , 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached form a pyr- 
rolidine, piperidino or morpholino radical 

Arom is phenyl, 

and their salts. 

Compounds which are also to be particularly mentioned are those of the formula 1, 
where 

R1 is 1-4C-aikyl, 
R2 is 1^C-alkyl, 

R3 is halogen, 1 -4C-alkoxycarbonyl, or the radical -CO-NR31 R32, 
where 

R31 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl. 3-7C-cycloalkyl or 1^C-alkoxy-1-4C-alkyl and 
R32 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, 3-7C-cycloalkyl or l-^alkoxy-I^C-aikyl, 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached form a pyr- 

roiidino, piperidino or morpholino radical 
Arom is phenyl, 
and their salts. 

Compounds which are also to be particularly mentioned are those of the formula 1, 
where 

R1 is1-4C-alkyl, 
R2 is1-4C-alkyl. 

R3 is halogen, 1 -4C-alkoxycarbonyl, or the radical -CO-NR31 R32, 
where 
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R31 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyt and 
R32 Is hydrogen, 1-4C-alkyi, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-a1kyl, 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached form a pyr- 
rolidine, piperidino or morpholino radical 

Arom is phenyl, 

and their salts. 

Compounds which are to be emphasized are those of the formula 1 , 
where 

R1 is1-4C-alky1. 
R2 is 1-4C-alkyl, 

R3 is halogen, 1 -4C-alkoxycarbonyl, or the radical -CO-NR31 R32, 
where 

R31 is hydrogen, 1-4C-alkyl. hydroxy-1-4C-alkyl, 3-7C-cycloalkyl or 1-4C-alkoxy-1-4C-alkyi and 
R32 is hydrogen, 1-4C-alkyl. hydroxy-1-4C-alkyl, 3-7C-cycloalkyl or 1-4C-alkoxy-1-4C-alkyl. 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached form a pyr- 
rolidine radical 

Arom is phenyl, 

and their salts. 

Compounds which are also to be emphasized are those of the formula 1 , 
where 

R1 is1-4C-alkyl, 
R2 is 1-4C-alkyl. 

R3 is halogen, 1 -4C-alkoxycarbonyl, or the radical -CO-NR31 R32, 
where 

R31 is hydrogen, 1-4C-alkyl. hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl and 
R32 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl or 1-40alkoxy-1-4C-alkyl. 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached form a pyr- 
rolidine radical 

Arom is phenyl, 

and their salts. 

Compounds which are also to be emphasized are those of the formula 1, 
where 

R1 is1-4C-alkyl, 
R2 is 1-4C-aikyl. 
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R3 Is halogen or i -4C-aIkoxy carbonyl , 
Arom is phenyl, 
and their salts 

The invention further relates to the use of compounds of the formula 1 , in which R1 , R2, R3 and Arom 
have the meaning as indicated in the outset for the preparation of compounds of the formula 2 and 
their salts 




in which R1 , R2, R3 and Arom have the meaning as indicated in the outset, which compounds are 
said to be suitable for treating gastrointestinal disorders. 

The following exemplary compounds of the formula 2 (Table 1) can be synthesized from compounds 
of the formula 1 according to the general procedures outlined in more detail below. Further com- 
pounds of the formula 2 which are not listed in table 1 can likewise be prepared from the correspond- 
ing compounds of the formula 1. 
Table 1: 



R1 


R2 


R3 


Arom 










CH a 


CH 3 


CH 3 OCH 2 CH 2 N(H)C(0)- 


Phenyl 


CH 3 


CH 3 


CH 3 CH 2 OC(0)- 


Phenyl 


CH 3 


CH 3 


CH 3 N(H)C(0)- 


Phenyl 


CH 3 


CH 3 


HOCH 2 CH 2 N(H)C(0)- 


Phenyl 


CH 3 


CH 3 


(CH 3 )zN-C(0)- 


Phenyl 


CH 3 


CH 3 


H 2 N-C(0)- 


Phenyl 


CH 3 


CH 3 


Morpholino-C(O)- 


Phenyl 


CH 3 


CH 3 


Pynx)liclino-C(0)- 


Phenyl 


CH 3 


CH 3 


HO-CHz- 


Phenyl 


CH 3 


CH 3 


cydopropyl-N(H)-C(0)- 


Phenyl 



The invention thus further relates to the compounds of the formula 2 listed in the table 1 above 
and their salts. 

Suitable salts of compounds of the formula 1 and of the formula 2 are - depending on the substitution 
- in particular all acid addition salts. Particular mention may be made of the pharmacologically accept- 



WO 2005/077949 



PCT/EP2005/050667 



11 



able salts of the inorganic and organic acids customarily used in pharmacy. Those suitable are water- 
soluble and water-insoluble acid addition salts with acids such as, for example, hydrochloric acid, hy- 
drobromlc acid, phosphoric acid, nitric acid, sulfuric acid, acetic acid, citric acid, D-gluconic acid, ben- 
zoic add, 2-(4-hydroxybenzoyl)benzoic acid, butyric acid, sulfbsalicylic add, maleic add, lauric add, 
malic add, fumaric add, sucdnic add, oxalic add, tartaric add, embonlc add, stearic add, toluenesul- 
fonic add, methanesulfonic add or 3-hydroxy-2-naphthoic add, where the adds are employed in the 
salt preparation in an equimolar ratio or in a ratio differing therefrom, depending on whether the add is 
a mono- or polybasic add and on which salt is desired. 

Pharmacologically unacceptable salts, which can be initially obtained, for example, as process prod- 
ucts in the preparation of the compounds of the formula 1 or of the formula 2 according to the inven- 
tion on an industrial scale, are converted into pharmacologically acceptable salts by processes known 
to the person skilled in the art 

It is known to the person skilled in the art that the compounds of the formula 1 or of the formula 2 ac- 
cording to the invention and their salts can, for example when they are isolated in crystalline form, 
comprise varying amounts of solvents. The invention therefore also embraces all solvates and, in par- 
ticular, all hydrates of the compounds of the formula 1 or of the formula 2, and all solvates and, in par- 
ticular, all hydrates of the salts of the compounds of the formula 1 or of the formula 2. 

The preparation of the compounds of the formula 2 is performed, as shown for example in scheme 1, 
such that the compounds of the formula 1, in which R1, R2, R3 and Arom have the meanings as indi- 
cated in the outset, are subjected to a cydization reaction, for example under addic conditions, using 
for example sulphuric acid. 



Compounds of the formula 2 obtained according to Scheme 1 can be subjected, if desired, to further 
derivatizations. If compounds of the formula 2 with, for example, R3 = Br are obtained, further chemi- 
cal transformations, which are known per se, can be performed to synthesize a great variety of other 
compounds of the formula 2 by reactions known to the expert. If, for example, compounds where R3 = 
-CO-1-4C-alkoxy or R3 = -CO-NR31R32 are desired, an appropriate derivatization can be performed 
in a manner known per se (e. g. metal catalysed carbonylation of the corresponding bromo compound 
or conversion of an ester into an amide). 



Scheme 1 



R3 
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The compounds of the formula 1 according to the invention, in which R1 , R2, R3 and Arom have the 
meanings as indicated in the outset, can be prepared, for example, following the reaction sequence as 
outlined in Scheme 2 under standard reaction conditions, as described for example in more detail in 
the examples. 
Scheme 2 




Compounds of the formula 3 with R3 = 1 -4C-alkoxycarbonyl or -CONR31 R32 are known for example 
from WO 02/20523 or WO 99/55706 or can be prepared with the same or other substituents R3 (for 
example R3 = halogen) in a manner known to the expert, for example In analogy to the synthesis dis- 
closed in J. Med. Chem. 1985, 28, 876-892. 

Compounds of the formula 1 obtained according to Scheme 2 can be subjected, if desired, to further 
derivatization reactions. If compounds of the formula 1 with, for example, R3 = 1-4C-aIkoxycartonyl 
are obtained, further chemical transformations, which are known per se, can be performed to synthe- 
size a great variety of other compounds of the formula 1 by reactions known to the expert If, for ex- 
ample, compounds of the formula 1 where R3 = -CO-NR31R32 are desired, an appropriate derivatiza- 
tion can be performed by methods known to the expert (e.g. conversion of an ester Into a carboxylic 
acid and further into an amide), whereby protection of the amino functionality in 8-position with a suit- 
able protecting group, for example in form of a bis-ferf-butyloxycarbonyl-amino group, may be required 
during the derivatization reactions. 

Alternatively, for example compounds of the formula (1 ) where R3 = -CO-NR31 R32 can be prepared 
according to schema 3 by derivatization of the substituent R3 on the stage of compounds of the for- 
mula 5. If compounds of the formula 1 with, for example, R3 = 1-4C-alkoxycarbonyl are obtained, fur- 
ther chemical transformations, which are known per se, can be performed to synthesize a great variety 
of other compounds of the formula 1 by reactions known to the expert 
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Scheme 3 




R3 = -CO-NR31N32 

The compounds of the formula 2 have at least one center of chirallty in the skeleton. The Invention 
thus provides all feasible enantiomers of compounds of the formula 2 in any mixing ratio, including the 
pure enantiomers, which are a preferred subject matter of the invention. 

The compounds of the formula 2a, which are a preferred subject matter of the invention, 




Arom 

can be isolated from the corresponding racemic mixtures of the formula 2 by separating the com- 
pounds of the formula 2a from their optical antipodes by techniques known to the expert The separa- 
tion can be achieved for example by crystallization of diastereomeric salts after reaction of the racemic 
mixture of acid free compounds of the formula 2 with a suitable, optically pure acid or by preparative 
chromatography using a chiral column, as described in an exemplary manner in the examples, or by 
other methods known to the expert. 



Among the compounds of the formula 2a, those compounds are preferred wherein R1, R2, R3 and 
Arom have the meanings as described above for the compounds of the formula 1 . 
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Although enantiomerically pure tricyclic imidazo[1,2-a]pyridine derivatives are known for example from 
the Internationa! Patent Application WO 95/27714, the higher activity of the compounds of the formula 
2a as compared to their optical antipodes was unexpected. So far, the preference for enantiomers of 
the formula 2a due to a more pronounced activity in inhibiting gastric acid secretion as compared to 
their optical antipodes has not been described yet for any combination of the substituents R1 , R2, R3 
and Arom. 

It has further been found, unexpectedly, that the enantiomers of the formula 2a have a pronounced 
activity in inhibiting gastric acid secrection as compared to their optical antipodes. 

Preferred exemplary compounds of the formula 2a are those in which R1 , R2, R3 and Arom have the 
meanings as listed in table Table 2. 
Table 2: 



R1 


R2 


R3 


Arom 


CH 3 


CH 3 


CH 3 OCH 2 CH 2 N(H)C(0)- 


Phenyl 


CH 3 


CH 3 


CH 3 CH 2 OC(0)- 


Phenyl 


CH 3 


CH 3 


CH 3 N(H)C(0)- 


Phenyl 


CH 3 


CH 3 


HOCH 2 CH 2 N(H)C(0)- 


Phenyl 


CH 3 


CH 3 


(CH 3 ) 2 N-C(0)- 


Phenyl 


CH 3 


CH 3 


H 2 N-C(0)- 


Phenyl 


CH 3 


CH 3 


Morpholino-C(0)- 


Phenyl 


CH 3 


CH 3 


Pyrrolidino-C(O)- 


Phenyl 


CH 3 


CH 3 


HO-CHf- 


Phenyl 


CH 3 


CH 3 


cyc«opropyl-N(H)-C(0)- 


Phenyl 



The invention thus farther relates to the compounds of the formula 2a in which R1, R2, R3 and 
Arom have the meanings as indicated in the outset for the compounds of the formula 1 . 

The invention farther relates to those compounds of the formula 2a listed in table 2 above, and 
their salts. 

The following examples serve to illustrate the invention in greater detail without restricting it Likewise, 
farther compounds of the formula 1 , formula 2 and formula 2a, whose preparation is not described 
explicitly can be prepared in an analogous manner or in a manner familiar per se to the person skilled 
in the art using customary process techniques. The abbreviation min stands for minute(s), h for 
hour(s) and m.p. for melting point 
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Examples 

I. Compounds of the formula 1 

1. 6^romo-2,3^ime4hyl-7«((E)^te^ 

40 g (105 mmol) (64)romo-2,3^imethyHmida^^ were melted 

at 220° C. After 4h, the reaction was cooled to room temperature and the residue was crystallized 
from diisopropyi ether to afford 20.8 g (56%) of the title compound as a beige solid. m.p. 128° C. 

2. 8-Amino-2,3-dimethyl-7-((E)-3-phenyl-aIlyl)Hmldazo[1 ,2-a]pyridine-6-carboxylic Acid 
Methyl Ester 

18 g (53.7 mmol)2,3^imethyl-8-(1-phenyl-all^ acid methyl 

ester in 80 mi N,N-dimethylaniline were heated at 220° C for22h. After cooling to room temperature, 
the reaction was concentrated in vacuo and the residue crystallized from diisopropyi ether to afford 9.4 
g (52%) of the title compound as a brown solid, m.p. 1 18°-120° C. 

3. 8-Amino-2,3<iimethyl-7-((£H^ 
diethylamide 

A solution of 0.23 g (0.43 mmol) 8-(bis-ferf-butyloxycarbon^ 

lmidazo[1,2-a]pyridine-6-carboxylic acid methylamide in 10 ml dichloromethane was treated with 0.025 
g (0.22 mmol) trifluoroacetic acid and the reaction mixture was stirred for 16 h at room temperature. 
The solution was adjusted to pH = 6 by adding 6N sodium hydroxide solution and extracted with di- 
chloromethane. The organic layers were dried over magnesium sulfate and concentrated in vacuo. 
The residue was purified by column chromatography on silica gel (dichloromethane/methanol = 9:1) 
and crystallized from acetone to afford 0.15 g (100%) of the title compound as a white solid. m.p. 
204°-208° C. 

4. 8-Amino-2,3^imethyl-7-((E)<^ 
Dimethylamide 

A solution of 0.4 g (0.54 mmol) 8-(bis-fe^butyloxycarto^ 

imidazoll^-ajpyridine-e-carboxylic acid dimethylamide in 10 ml dichloromethane was treated with 
0.04 g (0.28 mmol) trifluoroacetic acid and the reaction mixture was stirred for 16 h at room tempera- 
ture. The solution was poured into water, neutralized with saturated sodium bicarbonate solution and 
extracted with dichloromethane (3 x 20 ml). The organic layers were dried over magnesium sulfate 
and concentrated in vacuo. The residue was purified by column chromatography on silica gel (di- 
chloromethane/methanol = 9:1) to afford 0.16 g (84%) of the title compound as a brown solid. m.p. 
163°-167° C 

5. 8-Amino-2,3^imethyl-7^(E)^heny^ Acid (2- 
hydroxy-ethyI)-amide 
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A solution of 0.2 g (0.53 mmol) 8-(bis-fe^butyioxy<xufconylami^^ 

imidazol1 f 2-a]pyridine-6^art»xy!ic acid (2-hydroxy-ethyl)-amide In 10 ml dichioromethane was treated 
with 0.03 g (0.27 mmol) trifluoroacetic acid and the reaction mixture was stirred for 16 h at room tem- 
perature. The solution was adjusted to pH = 6 by adding 6N sodium hydroxide solution and extracted 
with dichioromethane. The organic layers were dried over magnesium sulfate and concentrated in 
vacuo. The residue was purified by column chromatography on silica gel (dichloromethane/methanol = 
9:1 ) and crystallized from diethyl ether to afford 0.15 g (75%) of the title compound as a yellow solid. 
m.p.113°-115°C. 

6. 1^8-Amino-2,3Klimethyl-7K(E)^ 
yl-methanone Hydrochloride 

A solution of 0.5 g (0.89 mmol) 1-[8Kbis-terf-butyioxycar^ 

allylHmidazoll^Jpyridin-e-^ in 15 ml dichioromethane was treated 

with 0.05 g (0.4 mmol) trifluoroacetic acid and the reaction mixture was stirred for 16 h at room tem- 
perature. The solution was adjusted to pH = 6 by adding 6N sodium hydroxide solution and extracted 
with dichioromethane. The organic layers were dried over magnesium sulfate and concentrated in 
vacuo. The residue was purified by column chromatography on silica gel (dichloromethane/methanol = 
9:1) and then treated with etheric HCI solution in acetone to afford 0.18 g (58%) of the title compound 
as a white solid, m.p. 229°-231° C. 

7. 8-Amino-2,3^imethyl-7-((E)^i>h^ acid (2- 
mefhoxy-ettiyl)-amlde 

A solution of 0.5 g (0.86 mmol) 8-(bis-fe/f4)utyloxy 

imidazo[1,2-a]pyridine-6-carboxylic acid (2-methoxy-ethyl)-amide in 15 ml dichioromethane was trea- 
ted with 0.05 g (0.43 mmol) trifluoroacetic acid and the reaction mixture was stirred for 16 h at room 
temperature. The solution was adjusted to pH = 6 by adding 6N sodium hydroxide solution and ex- 
tracted with dichioromethane- The organic layers were dried over magnesium sulfate and concen- 
trated in vacuo. The residue was purified by column chromatography on silica gel (dichloro- 
methane/methanol = 9:1) and crystallized from diethyl ether-isopropanol to afford 0.22 g (70%) of the 
title compound as a yellow solid. m.p. 204°-208° C. 

8. 8-Amino-2,3K«methyl-7-((EH^ 
amide 

A solution of 0.27 g (0.52 mmol) 8-(bis-ferf-butyloxyra^ 

imidazo[1,2-a]pyridine-6-carboxylic acid amide in 10 ml dichioromethane was treated with 0.03 g (0.28 
mmol) trifluoroacetic acid and the reaction mixture was stirred for 16 h at room temperature. The solu- 
tion was adjusted to pH = 6 by adding 6N sodium hydroxide solution and extracted with dichioro- 
methane. The organic layers were dried over magnesium sulfate and concentrated In vacuo. The resi- 
due was purified by column chromatography on silica gel (dichloromethane/methanol = 9:1) and crys- 
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tallized from diethyl ether to afford 0.16 g (100%) of the title compound as a brown solid, m.p. 83°-87° 
c. 

II. Compounds of the formula 2 

a 2,3^imethyW^henyl^7A9-tefr^ 

carboxylic acid-(2-methoxy-ethyi)-annide 
To a suspension of 0.2 g (0.64 mmol) 2 f 3-dimethyl-8-phenyl-6 f 7,8 s 9-tetrahydro-1 i 3a,9-triaza- 
c^dopentala>naphthalene-5-carboxylic acid in dichloromethane (12 ml) were added 0.2 g (0.64 mmol) 
0-(1H45enzotriazol-1-yl)-N l N,N' l N'4etramethyluronium tetrafluoroborate (TBTU) and the reaction was 
stirred at room temperature for 30 min.. 278 |il (3-2 mmol) 2-Methoxy-ethylamine were added and the 
reaction mixture was stirred at room temperature for 4 h. The solution was poured into water (15 ml) 
and extracted with dichloromethane (4 x 20 ml). The organic layers were dried over magnesium sul- 
phate and concentrated in vacuo. The residue was purified by column chromatography on silica gel 
(dichloromethane/ methanol = 15:1) to afford 0.1 g (44%) of the title compound as a yellow solid, m.p. 
178°-180° C. 

b. 2,3-DimettyM^henyW»7,8,94e^ 
carboxylic Acid Ethyl Ester 

To a solution of 6.8 g (19.1 mmol) 5-bromo-2 l 3-dimethyi-8-phenyl-6.7 J 8,9-tetrahydro-1,3a, 9-triaza- 
cyclo-penta[a]naphthalene in 300 ml ethanol were added 2.0 g (7.6 mmol) triphenylphosphine, 16 ml 
(124.1 mmol) triethylamine and 0.64 g (2,9 mmol) palladium(ll) acetate. The mixture was transferred 
to an autoclave and carbonylated (6 bar carbon monoxide pressure, 100° C) for 20h. The catalyst was 
filtered off and the filtrate concentrated in vacuo. The residue was purified by chromatography on siUca 
gel (ethyl acetate/ petroleum ether - 2:1 ) to afford 6.1 g (91 %) of the title compound as a yellow solid. 
m.p. 96°-101°C. 

c. 2p3*lmelliyl^ 
carboxylic Acid Rflethylamlde 

To a suspension of 1.0 g (3.1 mmol) 2 i 3-dimethyl-8-phenyl-6 l 7,8 l 9-tetrahydro-1,3a > 9-triaza- 
cyclopenta[a]-naphthalene-5-carboxylic acid in dichloromethane (30 ml) were added 1.1 g (3.4 mmol) 
©-(IH-benzotriazol-l-yiJ-N.N.N', N'-tetramethyluronium tetrafluoroborate (TBTU) and the reaction was 
stirred at room temperature for 2h. 6.2 ml (12.4 mmol) Methylamine (2M in THF) were added and the 
reaction mixture was stirred at room temperature for 42 h. The solution was poured into water (30 ml) 
and extracted with dichloromethane (3x15 ml). The organic layers were dried over magnesium sul- 
phate and concentrated in vacuo. Purification of the residue by column chromatography on silica gel 
(dichloromethane/ methanol = 10:1) and crystallization from diisopropyl ether/ ethyl acetate (3:1) af- 
forded 0.3 g (31%) of the title compound as a yellow solid. m.p. 245°-248° C. 
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d. 2,3«Dimethyl^henyWJ,8,9-tetrah^ 
car boxy lie Acid (2-Hydroxy-ethyi) -amide 

To a suspension of 1.0 g (3.1 mmol) 2,3<nmethyl^henyl^J l 8 l Metrahydro-1 l 3a l 94r1aza- 
cydopenta[a]-naphthalene-5-carboxylic add in dichloromethane (50 mi) were added 1 .5 g (4.7 mmol) 
OKIH-benzotriazol-l-yl^N.N.N', N'4etramethyluronium tetrafluoroborate (TBTU) and the reaction was 
stirred at room temperature for 2h. 943 pi (4.7 mmol) Ethanolamine were added and the reaction was 
stirred overnight at room temperature. The solution was poured into water (50 ml) and extracted with 
dichloromethane (3 x 30 ml). The organic layers were dried over magnesium sulphate and concen- 
trated in vacuo. The residue was crystallized from ethyl acetate/diisopropyl ether (5:1) to afford 0.8 g 
(69%) of the title compound as a yellow solid, rap. 242°~244°C. 

e. 2,3-Dime*yW^henyl^7 f 8,9^etrahyd 
carboxylic Acid Dimethylamide 

To a suspension of 0.6 g (1.9 mmol) 2 f 3^imethyl^-phenyl^J,8,94etrahydro-1,3a l 94ria2a- 
cydopenta[a]-naphtha!ene-5-carboxylic add in dichloromethane (30 ml) were added 0.6 g (Z1 mmol) 
OKIH-benzotriazol-l-ylJ-N.N.N', N'-tetramethyluronium tetrafluoroborate (TBTU) and the suspension 
was stirred at room temperature for 2h. 3.7 ml (7.5 mmol) Dimethylamine (2M in THF) were added and 
the reaction mixture was stirred overnight at room temperature. The solution was poured into water 
(30 ml) and extracted with dichloromethane (2 x 20 ml). The organic layers were dried over magne- 
sium sulphate and concentrated in vacuo. The residue was purified by column chromatography on 
silica gel (dichloromethane/ methanol = 14:1) to afford 0.5 g (74%) of the title compound as a beige 
solid. m.p. 185°-187°C. 

f. 2,3-DimetoyW^henyWJ3,9-teta^ 
carboxylic Acid Amide 

To a suspension of 0.6 g (1 .9 mmol) 2 i 3-dimethyl-8-phenyl-6 f 7.8 l 94etrahydrr>1 .Za&txiazar 
cydopentala]-naphthalene-5-carboxylic add in dichloromethane (30 ml) were added 0.6 g (2.1 mmol) 
0-(1H-benzotriazol-1-yl)-N,N,N' t N'-tetramethyiuronium tetrafluoroborate (TBTU) and the suspension 
was stirred at room temperature for 2h. 22.8 ml (1 1 .4 mmol) Ammonia (0.5 M in dioxane) were added 
and the solution was stirred overnight at room temperature. The reaction mixture was poured into wa- 
ter (30 ml) and extracted with dichloromethane (3x15 ml). The organic layers were dried over mag- 
nesium sulphate and concentrated in vacuo. The residue was purified by column chromatography on 
silica gel (dichloromethane/ methanol = 10:1 ) to afford 0.33 g (55%) of the title compound as a beige 
solid. m.p. 331°-332°C. 

g. 1^2,3-Dimethyl^3henyl^8,9^^ 
morpholin-4-yl-methanone 

To a suspension of 0.3 g (0.9 mmol) a.S-dimethyl-S-phenyl-e^.S.g-tetrahydrol ,3a,94riaza- 
cydopenta[a]-naphthalene-5-carboxylic add in dichloromethane (10 ml) were added 0.3 g (1.0 mmol) 
O^IH-benzotriazol-l-^-N.N.N', N'-tetramethyiuronium tetrafluoroborate (TBTU) and the suspension 
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was stirred overnight at room temperature. 431 ul (4.9 mmol) Morphoiine were added and the solution 
was stirred at room temperature for 5h. The reaction mixture was poured into water (30 ml) and ex- 
tracted with dichloromethane (3 x 20 ml). The organic layers were dried over magnesium sulphate and 
concentrated in vacuo. The residue was purified by column chromatography on silica gel (dichloro- 
methane/ methanol = 20:1) and crystallized from diethyl ether to afford 0.18 g (50%) of the title com- 
pound as a white solid. m.p. 155°-156° C. 

h. 1-42,3-Dimemyl-3-phenyi-8J3,9-tetrahyd 

pyrrolidin-1-yl-methanone 
To a suspension of 0.32 g (1.0 mmol) 2,3-dimefoyl-8-phenyl-6J,8,94etrahydro-1,3a,94riaza- 
cydopenta[a]-naphthalene-5-carboxylic acid in dichloromethane (10 ml) were added 0.34 g (1.1 mmol) 
CH1H-benzaWazol-1-yl)-N,N,N', N'4etramethyluronium tetrafluoroborate (TBTU) and the suspension 
was stirred overnight at room temperature. 413 p> (4.9 mmol) Pyrrolidine were added and the solution 
was stirred at room temperature for 5h. The reaction mixture was poured into water (30 ml) and ex- 
tracted with dichloromethane (3 x 20 ml). The organic layers were dried over magnesium sulphate and 
concentrated in vacuo. The residue was purified by column chromatography on silica gel (dichloro- 
methane/ methanol = 20:1) and crystallized from diethyl ether to afford 0.12 g (32%) of the title com- 
pound as a yellow solid. m.p. 201 °-203° C. 

I. (2,3-DimethyW-phenyWJ,8,9-tefrahydro-1,3a,9-triaza-cyclopenta[a]naphaialen-5-yl)- 
methanol 

413 mg (1.2 mmol) 2,3-Dimethyl-8-phenyl-6J,8,9-tetrahydfo-1,3a>triaza-cyclopentaIa]naphthalene- 
5-carboxylic acid ethyl ester were dissolved in 8 ml tetrahydrofurane and the solution was cooled to 0° 
C. The reaction mixture was stirred for 2 h, poured into water (5 ml) and extracted with dichloro- 
methane (4 x 50 ml). The organic layer was dried over magnesium sulphate and concentrated in 
vacuo. The residue was purified by column chromatography on silica gel (dichloromethane/methanol = 
25:1) to afford 220 mg (61%) of the title compound as a yellow solid. m.p. 226°-230° C. 

j. (8S)-2,3-Dimemyl-8-phenyl^J3,9-ietrahydro-1,3a,9-friazaH^clopenta(a]naph«halene-5- 

carboxylic Acid Dlmethylamide 
Resolution of racemic 2,3-dimemyl-8-phenyl-6J,8,9^etraty 

naphthalene-5-carboxylic acid dlmethylamide (1.7 g. 4.9 mmol)) was achieved by preparative chroma- 
tography using a 250 x 50 mm CHIRALPAK® AD 20 urn column. The mobile phase consisted of a n- 
heptan / isopropanol mixture [85/15 (v/v)]. The separation was performed at room temperature with a 
flow rate of 120 ml/min. The products were detected at a wavelength of 280 nm. The separation af- 
forded 0.73 g (50%; ee 100%) of the title compound ((8S)-enantiomer) as a yellow solid. m.p. 185° C. 

The optical purity was examined by means of optical rotation. For the title compound ((8S)- 
enantiomer) an [a] D 2o value of -72° (c = 0.1, dichloromethane) was determined. 
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k. (8R|-ai3*liii0i^ 

carboxylic Acid Dimethyiamide 
The separation of the title compound ((8R)-enantiomer) was performed as described in example j and 
afforded 0.75 g (50%; ee 99.7%) of the title compound as a yellow solid. m.p. 183° C. 
The [a] D 2o value measured for the title compound ((8R)-enantiomer) was +72 ° (c = 0.1, dichloro- 
methane). 

I. (SR^S-Dlmethyl-S-phenyl-SJ^^-tetrahydro-l ,3a,9-triaza-cyclopenta[a]naphthaIene-5- 
carboxyiic Acid Rflethyiamide 

Resolution of racemic 2,3-dimethyl-8-phenyl-6 i 7,8,9-teta^ 

naphthalene-5-carboxylic acid methylamide (426 mg, 1.3 mmol)) was achieved by preparative chro- 
matography using a 250 x 20 mm CHIRALCEL® OD-H 5 pm column. The mobile phase consisted of a 
acetonitrile / diethylamine mixture [100/0.1 (v/v)]. The separation was performed at room temperature 
with a flow rate of 20 ml/min. The products were detected at a wavelength of 350 nm. The separation 
afforded 0.20 g (50%; ee > 99.5%) of the title compound ((8R)-enantiomer) as a yellow solid. 
m.p. 263-264° C. 

The optical purity was examined by means of optical rotation. For the title compound ((8R)- 
enantiomer) an [a]°2o value of +82° (c = 1.16, chloroform) was determined. 

m. (8S)-2,3^ime1ihyl*phenyl^J,8,94etrahy 

carboxylic Acid Rflethylamide 
The separation of the title compound ((8S)-enantiomer) was performed as described in example I and 
afforded 0.20 g (50%; ee > 99.5%) of the title compound-as a yellow solid. m.p. 263-264° C. 
The [a] D 2o value measured for the title compound ((8S)-enantiomer) was - 94 ° (c = 1 .16, chloroform). 

n. (8R)-2,34Jime1Lhyl^henyWJ,8,9-te^ 

carboxylic Acid Cyclopropylamide 

Resolution of raoemic 2,3-dimethyl-8-phenyl-6,7,8,^ 

naphthalene-5-carboxylic acid cyclopropylamide (163 mg, 0.4 mmol)) was achieved by preparative 
chromatography using a 250 x 20 mm CHIRALCEL® OD-H 5 pm column. The mobile phase consisted 
of a acetonitrile / diethylamine mixture [100/0.1 (v/v)]. The separation was performed at room tempera- 
ture with a flow rate of 20 ml/min. The products were detected at a wavelength of 350 nm. The separa- 
tion afforded 45 mg (31 %; ee > 99.5%) of the title compound ((8R)-enantiomer) as a yellow solid. 
m.p. 249-251° C. 

The optical purity was examined by means of optical rotation. For the title compound ((8R)- 
enantiomer) an [a] D 2o value of + 55° (c = 1 -22, chloroform) was determined. 

o. (8S)-2,3-Dimethyl^phenyWJA94eta^ 
carboxylic Acid Cyclopropylamide 
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The separation of the title compound ((8S)-enantiomer) was performed as described in example n and 

afforded 69 mg (48%; ee > 99.5%) of the title compound as a yellow solid. m.p. 252-253° C. 

The [a]°2o value measured for the title compound ((8S)-enantiomer) was -71 ° (c = 0.98, chloroform). 

p. (8R)-2^DimethyI-8^henyWJ,8£-tetrahydro 
carfaoxylic Acid Amide 

Resolution of racemic 2,3-dimethyl-8-phenyl-6,7,8,94etrahydro^^^ 

naphthalene-5-carboxylic acid amide (80 mg, 0.25 mmol)) was achieved by preparative chromatogra- 
phy using a 250 x 20 mm CHIRALCEL® OD-H 5 pm column. The mobile phase consisted of a ace- 
tonitrile / ethanol / diethylamine mixture [95/5/0.1 (v/wv)]. The separation was performed at room tem- 
perature with a flow rate of 20 ml/min. The products were detected at a wavelength of 340 nm. The 
separation afforded 35 mg (44%; ee 97%) of the title compound ((8R)-enantlomer) as a yellow solid. 
m.p. > 300° C. 

The optical purity was examined by means of optical rotation. For the title compound ((8R)- 
enantiomer) an [a] D 2o value of + 73° (c = 0.4, chloroform) was determined. 

q. (8S)-2^-Dlme*yW-phenyl-6J,8,9^^hydro-1^,9^a2a-cyclopen^a]naphthalene-5- 
carboxyllc Acid Amide 

The separation of the title compound ((8S)-enantiomer) was performed as described in example p and 

afforded 34 mg (44%; ee 90%) of the title compound as a yellow solid. m.p. > 300° C. 

The [a] D 2o value measured for the title compound ((8S)-enantiomer) was - 133 ° (c = 0.4, chloroform). 

r. 2,3^ime*yl^henyW,7A94e<rahydro-1,3a,9-triazarcyclopenta[a]naphthalene-5- 
carboxylic Acid Cyclopropylamide 

To a suspension of 0.30 g (0.93 mmol) 2.3-dimethyl-8-phenvl-6,7,8,9-tetrahydro-1 ,3a,9-triaza- 
cyclopentaIa]-naphthalene-5-carboxyncacid in dichloromethane (10 ml) were added 0.33 g (1.0 mmol) 
0-(1H-benzotriazol-1-yl)-N,N,N', N'-tetramethyluronium tetrafluoroborate (TBTU) and the suspension 
was stirred overnight at room temperature. 65 \A (3.8 mmol) Cyctopropylamine were added and the 
solution was stirred at room temperature for 16h. The reaction mixture was poured into water (10 ml) 
and extracted with dichloromethane (3x10 ml). The organic layers were dried over magnesium sul- 
phate and concentrated in vacuo. The residue was purified by column chromatography on silica gel 
(dichloromethane/ methanol = 20:1) to afford 0.2 g (60%) of the title compound as a ochre solid. 
m.p. 267°-269° C. 

III. Starting compounds and intermediates 

A 6-Bromo-2,3-diniethyMmidazo[1 ,2-a]pyridln-8-ylamlne 

To a solution of 50 g (266 mmol) 5-bromo-pyridine-2,3-diamine in 11 dioxane were added 56 ml (532 
mmol) 3-bromo-butan-2-one and the reaction was refluxed for 6h. The precipitate was filtered and 
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washed with methanol to give 5Z3 g of the title compound as Hs hydrobromidric salt The product was 
suspended in 500 ml water, neutralized with sodium bicarbonate and extracted with ethyl acetate (3 x 
200 ml). The oiganic layers were dried over magnesium sulphate and concentrated in vacuo. The 
residue afforded 36.8 g (58%) of the title compound as a beige solid. m.p. 160 o -163 o C. 

B. Benzylldene-{64»romo-2,3-dlme4hyl-4mlda2o[1,2-a]pyridln-8-yl)-amlne 

To a solution of 20.6 g (85.8 mmol) 6-bromo-2,3-dimethyl-imidazo[1 ,2-a]pyridin-8-ylamine in 1 1 toluene 
were added 13.1 ml (128.7 mmol) benzaldehyde and the reaction mixture was refluxed (Dean-Stark 
apparatus) for 60h under azeotropic removal of water. The solution was concentrated in vacuo and the 
residue was crystallized from diisopropyl ether to afford 20.8 g (74%) of the title compound as a yellow 
solid. m.p. 121°-126°C. 

C. (6-Bromo-2,3-dimethyl-lmldazo[1,2-a]pyridin-8-yl)-(1-phenyl-allyl)-amIne 

A solution of 34.7 g (105.7 mmol) benzylidene-(6-bromo-2,3-dimethyl-imidazo[1,2-a]pyridin-8-yl)- 
amine in 11 dichloromethane was cooled to -60° C and 317 ml (317 mmol) vinylmagnesiumbromide 
(1M in THF) were added dropwise. After 2h, the solution was poured Into 400 ml saturated aqueous 
ammonium chloride solution and extracted with dichloromethane (3 x 200 ml). The organic layers were 
dried over magnesium sulphate and concentrated in vacuo. The residue afforded 40 g (100%) of the 
title compound as a green oil. 

D. 5-Bromo-2,3<llmethyl^^henyl^,7,8,94etrahydro-1^a,9-4rlaza-cyclopenta[a]naphtalene 
20.8 g (58.3 mmol) 6-Bromo-2,3-dimetoyl-7-((E)-3-phenyl-a^ were 
suspended in 500 ml 70% sulfuric acid and the reaction was heated at 100° C for 2h. The solution was re- 
adjusted to pH = 7 with 10 M sodium hydroxide solution and extracted with ethyl acetate. The organic 
layer was dried over magnesium sulphate and concentrated in vacuo. The residue was purified by 
column chromatography on silica gel (ethyl acetate/ petroleum ether = 3:1) to afford 7.8 g (38%) of the 
title compound as a beige solid. m.p. 125°-129°C. 

E. 2,3Kiimethyl^henyl-6,7,8,94etrahydro-1,3a,9-triaza-cyclopenta[aS-naphthalene-5- 
carboxylic acid 

To a solution of 6.0 g (17.2 mmol) 2,3-dimetoyl-^henyl-6.7,8.9-tetrahydro-1,3a,9-triaza-cyclo- 
pentate] naphthalene-5-carboxylic acid ethyl ester in 290 ml tetrahydrofuran was added a solution of 
2.5 g (103 mmol) lithium hydroxide in 85 ml water and the mixture was refluxed for 12h. The reaction 
was cooled to room temperature and concentrated in vacuo. The residue was dissolved in water (100 
ml) and the solution adjusted to pH = 4-5 with 2M HCI. The precipitate was filtered off and dried in 
vacuo at 40° C to afford 4.8 g (87%) of the title compound as a yellow solid, m.p. 264°-268° C. 

F. 8^Benzylidene^ino)-2,3^lmethyWmidazo[1,2^]pyrldine-6-carboxylic acid methyl ester 
To a suspension of 2.0 g (9.1 mmol) 8-amino-2,3-dimetoyl-lmidazo[1,2-a]pyridine-6-carboxylicacid 
methyl ester in 50 ml toluene was added 1 ml (10 mmol) benzaldehyde and the reaction refluxed 
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(Dean-Stark apparatus) for 6h under azeotropic removal of water. The solution was concentrated in 
vacuo and the residue crystallized from n-hexane to afford 2.7 g (98%) of the title compound as a yel- 
low solid. 

m.p. 170M72°C. 

G. 2,34)imettyl^1^henyl<rtlylamlno^ ac!d methyl es- 
ter 

A solution of 1.2 g (3.9 mmol) 8-(benzylidene-amino}-2,3-dimethyl-^ 

acid methyl ester in 50 ml dichloromethane was cooled to -60° C and 1 1 .7 ml (1 1 .7 mmol) vinylmag- 
nesium-bromide (1 M in THF) were added dropwise. After 3h, the solution was poured into 20 ml satu- 
rated aqueous ammonium chloride solution and extracted with dichloromethane (3 x 200 ml). The 
organic layers were dried over magnesium sulphate and concentrated in vacuo. The residue was puri- 
fied by chromatography on silica gel (toluene/dioxane = 10:1) to afford 1.1 g (91%) of the title com- 
pound as beige solid. m.p. 139°-140° C. 

H. 8Kbis-teff-Butyloxycart>onyl^ 
a]pyridine-6-cairfooxylic acid methylamid© 

To a solution of 0.4 g (0.78 mmol) S^bis-ferf-butyloxycarbonylamino^S-dimethyl^E^S-phenyl- 
allylHmidazotl^-alpyridine-e-carboxylic acid in 20 ml dichloromethane were added 0.36 g (1.17 
mmol) 0-(1H-benzotriazoH-yl)-N I N.N',N'4etramethyluronium tetrafluoroborate (TBTU) and the reac- 
tion was stirred for 5 h at room temperature. 1.2 ml (1.8 mmol) Methylamine were added and the mix- 
ture was stirred for 12h at room temperature. The solvent was removed in vacuo and the residue was 
purified by column chipjnatography on silica gel (dichloromethane/methanol = 9:1) to afford 0.2^ 
(62%) of the title compound as a yellow oil. 

I. 8^bis-tert-Butyloxycairbonylamta 
a]pyridime-6-cairboxylic acid diethylamide 

To a solution of 0.4 g (0.78 mmol) 8-(bis-ferf-butyloxycaiton 

allyl)-imidazo[1,2-a]pyridine-6-carboxylic acid in 20 ml dichloromethane were added 0.36 g (1.17 
mmol) O^IH-benzotriazol-l-ylJ-N.N.N'.N'-tetramethyluronium tetrafluoroborate (TBTU) and the reac- 
tion was stirred for 5 h at room temperature. 1.1 ml (1.8 mmol) Dimethylamine were added and the 
mixture was stirred for 12h at room temperature. The solvent was removed in vacuo and the residue 
was purified by column chromatography on silica gel (dichloromethane/methanol = 9:1) to afford 0.3 g 
(63%) of the title compound as a yellow oil. 

J. 8^fois-tert-Butyloxycaifeonylam^ 

a]pyridine-6-carboxylic acid (2-hydroxy-ethyl)-amlde 
To a solution of 02. g (0.5 mmol) 8-(bis-fe/f-butyloxyrato 

imidazo[1 f 2-a]pyridine-6-carboxylic acid in 10 ml dichloromethane were added 0.23 g (0.7 mmol) O- 
(IH-benzotriazol-l-yl^N.N.N'.N'-tetramethyluronium tetrafluoroborate (TBTU) and the reaction was 
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stirred for 5 h at room temperature. 0.08 g (0.9 mmol) Ethanolamlne were added and the mixture was 
stirred for 12h at room temperature. The solvent was removed in vacuo and the residue was purified 
by column chromatography on silica gel (dichloromethane/methanol = 9:1) to afford 0.18 g (70%) of 
the title compound as a yellow oil. 

K. l^bis-terf-Butyloxycartoonylamino)^ 
alpyridin-e-yO-l-pyiTolidin-l-yl-methanone 

To a solution of 0.5 g (0.9 mmol) 8-(bis-fer^butyloxycarbony^ 

imidazo[1,2-a]pyridine-6-carboxyncacid in 10 ml dichloromethane were added 0.47 g (1.4 mmol) O- 
(1H4)enzotriazol-1^)-N > N l N\N'-tetramethyfuronium tetrafluoroborate (TBTU) and the reaction was 
stirred for 12h at room temperature. 0.13 g (1.8 mmol) Pyrrolidine were added and the mixture was 
stirred for 3 h at room temperature. The solvent was removed in vacuo and the residue was purified by 
column chromatography on silica gel (dichloromethane/methanol = 9:1) to afford 0.5 g (90%) of the 
title compound as a yellow oil. 

L. 8Kbis-tert-Butyloxycaifconylamino)-2,3^ 

a]pyridine-6-carboxylic acid (2-methoxy-ethyl) -amide 
To a solution of 0.5 g (0.95 mmol) 8-(bis-ferf-butyloxycarbony^ 

allyl)-imidazo[1,2-a]pyridine-6-carboxylicacid in 10 ml dichloromethane were added 0.47 g (1.4 mmol) 
©-(IH-benzotriazol-l-ylJ-N^.N'.N'-tetramethyluronium tetrafluoroborate (TBTU) and the reaction was 
stirred for 12h at room temperature. 0.14 g (1.8 mmol) 2-Methoxy-ethanolamine were added and the 
mixture was stirred for 3 h at room temperature. The solvent was removed in vacuo and the residue 
was purifiecy?y column chromatography on silica gel (dichloromethane/methanol = 9:^ to afford 0.5 g 
(89%) of the title compound as a yellow oil. 

M. 8Kbfs-tert-Butyloxycartony!amino^ 

a]pyridine-6-carboxylic acid amide 
To a solution of 0.4 g (0.78 mmol) 8-(bis-terf-butyloxycaifcon^ 

allylHmidazoII^-alpyridine-e-carboxylic add in 20 ml dichloromethane were added 0.36 g (1.17 
mmol) 0-(1H-benzotriazol-1-yl)-N,N f N',N'-tetramethyluronium tetrafluoroborate (TBTU) and the reac- 
tion was stirred for 5 h at room temperature. 8 ml (1.8 mmol) Ammonia were added and the mixture 
was stirred for 12h at room temperature. The solvent was removed in vacuo and the residue was puri- 
fied by column chromatography on silica gel (dichloromethane/methanol = 9:1) to afford 0.3 g (71%) of 
the title compound as a yellow oil. 

N. 8^bis-te#f-Butyloxycartiony!amino^ 

a]pyridine-6-carboxyllc acid 
To a suspension of 5.5 g (10.2 mmol) 8-(bis-fe/t-but^oxycarbonylamino>-2,3-dimethyl-7-((E)-3-phenyl- 
allyl)-imidazo[1 ,2-a]pyridine-6-carboxylic acid methyl ester in dioxane (70 ml) was added a solution of 
1 .5 g (6.1 mmol) lithium hydroxide in 15 ml water and the reaction was refluxed for 3 h. After cooling to 
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room temperature, the pH was adjusted to pH = 4 by adding 2N HCI solution and the reaction mixture 
was concentrated in vacuo. The residue was suspended in 100 ml water and extracted with dichloro- 
methane (3 x 100 ml). The organic layers were dried over magnesium sulfate and concentrated in 
vacuo. The residue was crystallized from diethyl ether to afford 4 g (80%) of the title compound as a 
white solid, m.p. 224°-228° C 

O. 8KMs-terf*utyloxycai1)ony!amino^ 

a]pyridine-6-carboxylic acid methyl ester 
A solution of 3.4 g (11.9 mmol) 8-amino-2 f 3Kiimethyi^ 

carboxylic acid methyl ester in 100 ml dichloromethane was treated with 3.1 g (14.2 mmol) Boo 
anhydride and catalytic DMAP and the reaction mixture was refluxed for 8 h. After cooling to room 
temperature, the solvent was removed in vacuo. The residue was crystallized from diethyl ether to 
afford 5.5 g (91 %) of the title compound as a white solid. m.p. 1 99°-201 ° C. 
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Commercial utility 

The synthesis of the compounds of the formula 1 and of the formula 2 as described above offers an 
efficient access to the compounds of the formula 2 and can be used to synthesize a great variety of 
compounds of the formula 2 with different substituents R1. R2, R3 and Aram. These reaction se- 
quences ana also useful and applicable for the synthesis of compounds of the formula 2 on a larger 
scale. 

The compounds of the formula 2 and their salts have valuable pharmacological properties which make 
them commercially utilizable. In particular, they exhibit marked inhibition of gastric acid secretion and 
an excellent gastric and intestinal protective action in warm-blooded animals, in particular humans. In 
this connection, the compounds according to the invention are distinguished by a high selectivity of 
action, an advantageous duration of action, a particularty good enteral activity, the absence of signifi- 
cant side effects and a large therapeutic range. 

"Gastric and intestinal protection" In this connection is understood as meaning the prevention and 
treatment of gastrointestinal diseases, in particular of gastrointestinal inflammatory diseases and 
lesions (such as, for example, gastric ulcer, peptic ulcer, including peptic ulcer bleeding, duodenal 
ulcer, gastritis, hyperacidic or medicament-related functional dyspepsia), which can be caused, for 
example, by microorganisms (e.g. Helicobacter pylori), bacterial toxins, medicaments (e.g. certain 
antiinflammatories and antirheumatics, such as NSAIDs and COX-inhibitors). chemicals (e.g. ethanol), 
gastric acid or stress situations. "Gastric and intestinal protection" is understood to include, according 
,.,jp general knowledge, gastroesophageal reflux disease (GERD). the symptoms of which include, but 
are not limited to, heartburn and/or acid regurgitation. 

In their excellent properties, the compounds of the formula 2 according to the invention surprisingly 
prove to be clearly superior to the compounds known from the prior art in various models in which the 
antiulcerogenic and the antisecretory properties are determined. On account of these properties, the 
compounds of the formula 2 and their pharmacologically acceptable salts are outstandingly suitable 
for use in human and veterinary medicine, where they are used, in particular, for the treatment and/or 
prophylaxis of disorders of the stomach and/or intestine. 

A further subject of the invention are therefore the compounds of the formula 2 according to the inven- 
tion for use in the treatment and/or prophylaxis of the abovementioned diseases. 

The invention likewise includes the use of the compounds of the formula 2 according to the invention 
for the production of medicaments which are employed for the treatment and/or prophylaxis of the 
abovementioned diseases. 



WO 2005/077949 



PCT/EP2005/050667 



27 

The invention furthermore includes the use of the compounds of the formula 2 according to the inven- 
tion for the treatment and/or prophylaxis of the abovementioned diseases. 

A further subject of the invention are medicaments which comprise one or more compounds of the 
formula 2 and/or their pharmacologically acceptable salts. 

The medicaments are prepared by processes which are known per se and familiar to the person skil- 
led in the art As medicaments, the pharmacologically active compounds of the formula 2 according to 
the invention (= active compounds) are either employed as such, or preferably in combination with 
suitable pharmaceutical auxiliaries or excipients in the form of tablets, coated tablets, capsules, sup- 
positories, patches (e.g. asTTS), emulsions, suspensions or solutions, the active compound content 
advantageously being between 0.1 and 95% and it being possible to obtain a pharmaceutical admini- 
stration form exactly adapted to the active compound and/or to the desired onset and/or duration of 
action (e.g. a sustained-release form or an enteric form) by means of the appropriate selection of the 
auxiliaries and excipients. 

The auxiliaries and excipients which are suitable for the desired pharmaceutical formulations are 
known to the person skilled in the art on the basis of his/her expert knowledge. In addition to solvents, 
gel-forming agents, suppository bases, tablet auxiliaries and other active compound excipients, it is 
possible to use, for example, antioxidants, dispersants, emulstfiers, antifoams, flavor corrigents, 
preservatives, solubilizers, colorants or, in particular, permeation promoters and complexing agents 
(e.g. cydodextrins). 

The active compounds can be administered orally, parenterally or percutaneously. 

In general, it has proven advantageous in human medicine to administer the active compound(s) in 
the case of oral administration in a daily dose of approximately 0.01 to approximately 20, preferably 
0.05 to 5, in particular 0.1 to 1 .5, mg/kg of body weight, if appropriate in the form of several, preferably 
1 to 4, individual doses to achieve the desired result In the case of a parenteral treatment, similar or 
(in particular in the case of the intravenous administration of the active compounds), as a rule, lower 
doses can be used. The establishment of the optimal dose and manner of administration of the active 
compounds necessary in each case can easily be carried out by any person skilled in the art on the 
basis of his/her expert knowledge. 

If the compounds of the formula 2 according to the invention and/or their salts are to be used for the 
treatment of the abovementioned diseases, the pharmaceutical preparations can also contain one or 
more pharmacologically active constituents of other groups of medicaments, for example: tranquilliz- 
ers (for example from the group of the benzodiazepines, for example diazepam), spasmolytics (for 
example, bietamiverine or camylofine), anticholinergics (for example, oxyphencyclimine or phencar- 
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bamSde), local anesthetics, (for example, tetracaine or procaine), and, if appropriate, also enzymes, 
vitamins or amino acids. 

To be emphasized in this connection is in particular the combination of the compounds of the formula 
2 according to the invention with pharmaceuticals which inhibit acid secretion, such as, for example, 
H 2 blockers (e.g. dmetidine, ranitidine), H*/K* ATPase inhibitors (e.g. omeprazole, pantoprazole). or 
further with so-called peripheral anticholinergics (e.g. pirenzepine, telenzepine) and with gastrin an- 
tagonists with the aim of increasing the principal action in an additive or super-additive sense and/or of 
eliminating or of decreasing the side effects, or further the combination with antibacterially active sub- 
stances (such as, for example, cephalosporins, tetracyclines, penicillins, macrolides, nitroimidazoles 
or alternatively bismuth salts) for the control of Helicobacter pylori. Suitable antibacterial co- 
components which may be mentioned are, for example, mezlocillin, ampicillin, amoxicillin, cefalothin, 
cefoxitin, cefotaxime, imipenem, gentamyctn, amikacin, erythromycin, ciprofloxacin, metronidazole, 
clarithromycin, azithromycin and combinations thereof (for example clarithromycin + metronidazole). 

In view of their excellent gastric and intestinal protection action, the compounds of formula 2 are suited 
for a free or fixed combination with those medicaments (e.g. certain antiinflammatories and antirheu- 
matics, such as NSAIDs), which are known to have a certain ulcerogenic potency. In addition, the 
compounds of formula 2 are suited for a free or fixed combination with motility-modifying drugs. 
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Pharmacology 

The excellent gastric protective action and the gastric acid secretion-inhibiting action of the com- 
pounds of the formula 2 according to the invention can be demonstrated in investigations on animal 
experimental models. The compounds of the formula 2 according to the invention investigated in the 
model mentioned below have been provided with letters which correspond to the letters of these com- 
pounds in the examples. 

Testing of the secretion-inhibiting action on the perfuse d rat stomach 

In Table A which follows, the influence of the compounds of the formula 2 according to the invention 
on the pentagastrin-stimulated add secretion of the perfused rat stomach after intraduodenal admini- 
stration in vivo is shown. 

Table A 



No. 


Dose 
(junol/kg) 
i.d. 


Inhibition of 
acid secretion 
(%) 


c 


1.0 


>50 


e 


1.0 


>50 


f 


1.0 


>50 


h 


1.0 


>50 ! 


i 


1.0 


>50 


k 


1.0 


<50 


1 


1.0 


<50 


m 


1.0 


>50 


n 


1.0 


<50 


o 


1.0 


>50 


P 


1.0 


<50 


q 


1.0 


>50 



Methodology 

The abdomen of anesthetized rats (CD rat, female, 200-250 g; 1.5 g/kg Urn. urethane) was opened 
after tracheotomy by a median upper abdominal incision and a PVC catheter was fixed transorally in 
the esophagus and another via the pylorus such that the ends of the tubes Just projected into the gas- 
tric lumen. The catheter leading from the pylorus led outward into the right abdominal wail through a 
side opening. 
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After thorough rinsing (about 50-100 ml), warm (37°C) physiological NaCI solution was continuously 
passed through the stomach (0.5 ml/min, pH 6.8-6.9; Braun-Unita I). The pH (pH meter 632, glass 
electrode EA 147; <i> = 5 mm, Metrohm) and, by titration with a freshly prepared 0.01 N NaOH solution 
to pH 7 (Dosimat 665 Metrohm), the secreted HCI were determined in the effluent in each case col- 
lected at an interval of 15 minutes. 

The gastric secretion was stimulated by continuous infusion of 1 ug/kg (= 1.65 ml/h) of i.v. pentagas- 
trin (left femoral vein) about 30 min after the end of the operation (i.e. after determination of 2 prelimi- 
nary fractions). The substances to be tested were administered intraduodenally in a 2.5 ml/kg liquid 
volume 60 min after the start of the continuous pentagastrin infusion. 

The body temperature of the animals was kept at a constant 37.8-38°C by infrared irradiation and heat 
pads (automatic, stepless control by means of a rectal temperature sensor). 



